The potentially protective role of the host adrenal-glucocorticoid response to enterococcal infection was evaluated in an experimental model in which mice were infected intraperitoneally with two distinct Enterococcus faecalis strains (K9 and CP-1). We demonstrated that corticosterone levels in serum and peritoneal-lavage fluid were elevated within 1 hour of infection with either E. faecalis strain. We also demonstrated that adrenalectomized mice generated a more robust localized peritoneal tumor necrosis factor alpha (TNF-␣) response to both E. faecalis strains than did sham-adrenalectomized mice but that neither E. faecalis strain induced a systemic TNF-␣ response. Further, peritoneal TNF-␣ production in adrenalectomized mice infected with either E. faecalis K9 or CP-1 was suppressed by prior treatment with an exogenous glucocorticoid (dexamethasone). The potential clinical significance of these results was suggested by our findings that adrenalectomy markedly increased susceptibility (a >100-fold decrease in the 50% lethal dose) to lethal infections with E. faecalis CP-1 and that prior dexamethasone treatment partially compensated for adrenalectomy. In marked contrast to these findings, however, adrenalectomy did not substantially increase susceptibility to lethal E. faecalis K9 infection. Further, preinfection with E. faecalis CP-1 1 hour before infection with E. faecalis K9 did not protect mice from lethal E. faecalis K9 infections. Collectively, these studies indicate that the host can generate a glucocorticoid response to E. faecalis infection that suppresses TNF-␣ production. Further, this glucocorticoid response can protect the host from potentially lethal E. faecalis infections, but different strains show heterogeneity with respect to the extent of protection afforded by the adrenal-glucocorticoid response.
The pathogenesis of microbial sepsis is generally recognized to involve the systemic production of a diverse array of inflammatory cytokines in response to microbes or microbial products (5, 13) . This inflammatory cascade can become self-sustaining when cytokines produced early in the infectious process (e.g., tumor necrosis factor alpha [TNF-␣] and interleukin 1␤ [IL-1␤]), induce further production of these and other proinflammatory cytokines (13, 35) . Inflammatory cytokines, such as IL-1␤ and IL-6, also activate the adrenal glands, resulting in rapid increases in plasma glucocorticoid levels, which help modulate the inflammatory response by suppressing further production of proinflammatory cytokines and by regulating the circulatory response (4, 15, 32, 34, 36, 37) . The contribution of endogenous glucocorticoids to the host's defense against infection has been highlighted by studies with adrenalectomized animals. In those studies, markedly increased mortality was found in adrenalectomized animals after injection with Escherichia coli, bacterial lipopolysaccharide, IL-1␤, or TNF-␣; this increased mortality was essentially eliminated by administering exogenous glucocorticoids to adrenalectomized animals prior to challenge (3, 6, 12, 16) .
The results from several clinical trials have demonstrated that low-dose hydrocortisone regimens improve outcomes in sepsis, supporting the concept that adrenal insufficiency contributes to mortality in sepsis (2, 8, 21, 22) . The relationship between adrenal insufficiency and sepsis in humans, however, is complex. Critically ill patients are at increased risk for developing sepsis, the overall incidence of adrenal insufficiency in critically ill patients approximates 30%, and adrenal insufficiency is particularly common in septic patients (7, 20, 27) . It has also been shown, however, that sepsis can lead to adrenal insufficiency (17, 30, 38) . Consequently, the high rate of adrenal insufficiency in septic patients may be explained, at least in part, by the capacity of septic infections to induce adrenal insufficiency. It is also tempting to speculate, however, that preexisting adrenal insufficiency in a critically ill patient would significantly increase the likelihood that any subsequent infection with an opportunistic pathogen will progress to sepsis.
Enterococcus spp. are consummate opportunistic pathogens, commonly identified as causative factors in sepsis. They are considered comparatively avirulent gram-positive bacteria, as indicated by their relative inability to invade intact tissue, their relatively high 50% lethal doses (LD 50 s) in experimental animal models of infection, and the rarity with which they produce infections in individuals without severe underlying illness (14, 23, 25) . In critically ill hospitalized patients, however, enterococci frequently produce severe infections, often leading to sepsis and death (10, 19, 25, 28) . In a recent study of sepsis syndrome at eight academic medical centers, Enterococcus spp. caused 6.1% of the total of 866 cases evaluated (28) . Additionally, the mortality attributable to enterococcal bacteremia has been estimated by comparing the mortality of patients with enterococcal bacteremia to that of cohorts of nonbacteremic patients whose underlying illness resembled that of patients with enterococcal bacteremia (10, 19) . In the first study, which investigated bacteremia due to vancomycin-susceptible enterococci (VSE), 43% of patients with VSE bacteremia died and 12% of controls died, so the mortality directly attributable to VSE bacteremia was 31%. In a more recent study, exploring bacteremia due to vancomycin-resistant enterococci (VRE), 67% of bacteremic patients and 30% of controls died, so the mortality attributable to VRE bacteremia was 37%. In the latter study, more than 80% of patients with VRE bacteremia progressed to severe sepsis and septic shock (10) . Collectively, these studies underscore the importance of enterococci as common causes of serious infections in critically ill, hospitalized patients and the significant potential for these infections to progress to severe sepsis, septic shock, and death. Surprisingly, the host response leading to septic enterococcal infections has not been well characterized. We recently reported that mice infected with Enterococcus faecalis generate a profile of cytokine responses that differs markedly from that described for lipopolysaccharide, gram-negative bacteria, and most gram-positive bacteria (25) . Most significantly, lethal enterococcal infection failed to induce a detectable systemic TNF-␣ response and induced only a muted, localized TNF-␣ response within the peritoneal cavity, suggesting that the acute fatality of E. faecalis infections may well occur by a TNF-␣-independent mechanism. The finding that E. faecalis infection did induce a rapid systemic IL-6 response, which in other experimental models has been demonstrated to stimulate a protective adrenal response, led us to explore the role of the adrenal response in the pathogenesis of enterococcal infections.
The experiments presented here support the concept that intraperitoneal (i.p.) E. faecalis infection induces an endogenous adrenal-glucocorticoid response that serves to suppress local TNF-␣ production within the peritoneal cavity. Circulating TNF-␣, however, remained undetectable in adrenalectomized E. faecalis-infected mice, indicating that the failure of E. faecalis to induce a systemic TNF-␣ response was not due to glucocorticoid-mediated suppression of TNF-␣ production. Further, adrenalectomy markedly increased the susceptibility of mice to lethal infection with only one of the two strains of E. faecalis examined.
MATERIALS AND METHODS
Bacterial isolates. E. coli O111:B4 was obtained from List Biological Laboratories (Campbell, CA). E. faecalis isolate CP-1 was a clinical isolate from the collections of the Truman Medical Center (Kansas City, MO). E. faecalis K9 was a generous gift from Rebecca Horvat from the collection of clinical isolates at the University of Kansas Medical Center (Kansas City, KS). Preliminary identification of enterococcal isolates was based on colony and Gram stain morphology, production of pyrroolidonyl arylamidase, and absence of catalase production. Subsequent identification to the species level was accomplished with a Positive Combo Panel (Dade International Microscan, Inc., Sacramento, CA).
Several colonies from a streaked plate grown overnight on Trypticase soy agar were used to initiate bacterial growth. Bacteria were inoculated into Trypticase soy broth and grown overnight at 37°C with aeration. The following morning, 0.1 ml of this culture was transferred to 50 ml of fresh medium and the bacteria were grown to mid-log phase. The bacteria were then washed three times in sterile saline and diluted either in sterile saline for in vivo cytokine stimulation or in phosphate-buffered saline (PBS) for sepsis lethality studies. For long-term storage, organisms were frozen at Ϫ70°C in tryptic soy broth with 15% glycerol (Remel, Lenexa, KS).
Experimental animals. Outbred CF-1 female mice, including adrenalectomized and sham-adrenalectomized mice, 6 to 8 weeks of age, were purchased from Charles River Laboratories, Inc. (Wilmington, MA). All mice were monitored at the University of Missouri-Kansas City American Association for Assessment and Accreditation of Laboratory Animal Care-accredited animal facility for 5 to 10 days before being used for experiments, with food and water or saline (adrenalectomized mice only) provided ad libitum. Experiments with adrenalectomized and sham-adrenalectomized mice were conducted a minimum of 13 days after the animals had undergone surgery.
Reagent. Dexamethasone was purchased from American Regent Labs (Shirley, NY). TNF-␣ assays and corticosterone assays. TNF-␣ concentrations in serum and peritoneal-lavage fluid were determined using the Quantikine M Mouse TNF-␣ Immunoassay kit (R&D Systems, Minneapolis, MN). The minimum concentration of TNF-␣ stated by the manufacturer to be detectable by this assay is 5.1 pg/ml. Corticosterone concentrations in serum and peritoneal-lavage fluid were determined using the Corticosterone Immunoassay kit (R&D Systems, Minneapolis, MN). The manufacturer's protocols for both TNF-␣ and corticosterone assays were followed exactly. All data for TNF-␣ and corticosterone represent the averages of duplicate samples for each specimen.
Serum and peritoneal TNF-␣ and corticosterone quantitation. For the analysis of cytokines in serum and peritoneal-lavage fluids, mice were injected i.p. with viable bacteria in 0.2 ml of sterile saline and were sacrificed and bled by decapitation using a small-animal guillotine. Serum was separated from clotted blood components and frozen at Ϫ70°C until it was tested. Due to small volumes, all serum specimens were minimally diluted twofold prior to being tested. Peritoneal lavage was performed immediately after sacrifice by injecting 5.0 ml of PBS into the peritoneal cavity, vigorously agitating the peritoneal cavity, reaspirating the peritoneal-lavage fluid, and freezing it at Ϫ70°C until it was tested. Peritoneal TNF-␣ and corticosterone levels are expressed as pg/peritoneum and ng/peritoneum, respectively. These values were determined by measuring the cytokine concentration within the peritoneal-lavage fluid and then correcting for the total volume of lavage fluid injected per mouse.
Sepsis lethality studies. Mice were injected i.p. with 0.2 ml of graded doses of bacterial suspension/mouse. In some experiments, 0.2 ml PBS alone or 100 g dexamethasone in 0.2 ml PBS was also injected i.p. immediately before bacterial challenge. Lethality was monitored at defined time intervals for up to 48 h. Determinations of LD 50 s were performed according to the method of Reed and Muench at the 48-h time point (26) .
Statistics. TNF-␣ and corticosterone levels in serum and peritoneal fluid are presented as means Ϯ standard errors of the mean (SEM), with differences between groups assessed for significance by the Student paired t test method. A calculated P value of Ͻ0.05 was considered significant.
RESULTS
Host corticosterone response to E. faecalis infection. We first addressed the question of the extent to which E. faecalis would elicit either a systemic or a localized corticosterone response. To do this, mice were inoculated i.p. with 5 ϫ 10 9 bacteria, and at various times postinfection, blood and peritoneal-lavage specimens were obtained. As shown by the data in Fig. 1 , top, serum corticosterone levels were elevated within 1 hour of i.p. infection with either of two distinct strains of E. faecalis. Serum corticosterone peaked at 3 h and then dropped toward baseline levels over the next several hours. Corticosterone was also measured in the peritoneal cavities of E. faecalis-infected mice, as shown in Fig. 1 , bottom. Corticosterone was essentially undetectable in the peritoneal fluid of vehicle-challenged controls. Within 1 h of infection with either strain of E. faecalis, corticosterone was detected within the peritoneal cavity, and peak levels were again achieved at 3 h after infection. The corticosterone response to i.p. E. coli infection differed significantly relative to the response to either strain of E. faecalis in that serum and peritoneal cortisterone levels increased continually between 1 and 7 h after infection (data not shown).
Effect of adrenalectomy on the peritoneal and systemic TNF-␣ responses to E. faecalis infection. Next, we examined the extent to which the host adrenal response suppresses local and systemic TNF-␣ production in response to E. faecalis infection. To do this, sham-adrenalectomized and adrenalectomized mice were inoculated i.p. with 2 ϫ 10 8 bacteria, and at various times postinfection, blood and peritoneal-lavage specimens were obtained. The data in Fig. 2 reveal that localized TNF-␣ production in response to infection with two distinct strains of E. faecalis is significantly enhanced in adrenalectomized mice compared to sham-adrenalectomized controls. At their peak, 3 h after infection with E. faecalis K9, peritoneal TNF-␣ levels were more than 10-fold higher in adrenalectomized mice than in sham-adrenalectomized controls (Fig. 2, top) . Similar results were attained with E. faecalis CP-1; 3 to 5 h after infection, peritoneal TNF-␣ levels in adrenalectomized mice were fiveto sevenfold higher than TNF-␣ levels in sham-adrenalectomized controls (Fig. 2, bottom) . In contrast to the localized peritoneal TNF-␣ response, adrenalectomy did not lead to the development of a systemic TNF-␣ response to E. faecalis infection; TNF-␣ was not detected (Ͻ10 pg/ml) in the sera of either adrenalectomized or sham-adrenalectomized mice 1, 3, 5, and 7 h after i.p. infection with either strain of E. faecalis (data not shown). The bacterial inocula for this experiment and the experiment presented in Fig. 3 are reduced compared to the inocula used in the experiments summarized in Fig. 1 , because we wanted to maximize the host response but were concerned that adrenalectomized mice would die if given a higher inoculum.
Exogenous glucocorticoid administration suppresses the TNF-␣ response of adrenalectomized mice. The experiments presented above demonstrate that TNF-␣ production in response to E. faecalis infection is markedly enhanced in mice lacking adrenal glands, suggesting that TNF-␣ production is under strict glucocorticoid control. To further explore this concept, adrenalectomized mice were either vehicle treated or treated with dexamethasone 30 min prior to E. faecalis infection to determine the extent to which an exogenously administered glucocorticoid would compensate for deficient endogenous glucocorticoid production in these mice. The dexamethasone doses used in these experiments have been shown to maximally suppress host TNF-␣ production and to be maximally protective against lethal challenge in this experimental mouse model (12, 25, 29) . As shown by the data in Fig. 3 , dexamethasone treatment significantly reduced the peritoneal TNF-␣ response of adrenalectomized mice to infection with both E. faecalis strains. Collectively, these experiments lend substantial support to the concept that an adrenal-glucocorticoid response to E. faecalis infection markedly suppresses localized TNF-␣ production.
Effects of endogenous and exogenous glucocorticoids on susceptibility to lethal E. faecalis infection. We next explored the relationship between adrenal-gland-mediated suppression of host inflammatory responses and susceptibility of mice to potentially lethal E. faecalis infection. For these studies, the LD 50 s for both E. faecalis strains were determined in sham-adrenalectomized controls and adrenalectomized mice pretreated with either dexamethasone or vehicle, as described in Materials and Methods. As anticipated, the LD 50 for E. faecalis CP-1 was markedly decreased in adrenalectomized mice relative to the sham-adrenalectomized controls (more than 100-fold), suggesting that glucocorticoid regulation of local inflammation may be involved in host protection against lethality (Fig. 4) . Further, pretreatment with dexamethasone significantly reversed the sensitivity of these adrenalectomized mice to E. faecalis CP-1 infection (an approximately 10-fold increase in host resistance). Collectively, these findings indicate that the increased susceptibility of adrenalectomized mice to lethal E. faecalis CP-1 infection can be partially reversed by pretreatment with exogenous glucocorticoids, but not to the level of the shamadrenalectomized controls.
In striking contrast to these findings, however, the LD 50 for E. faecalis K9 was only marginally decreased in adrenalectomized mice relative to sham-adrenalectomized controls (approximately threefold) (Fig. 4) . Further, dexamethasone pretreatment essentially completely reversed the modest decrease in LD 50 brought about by adrenalectomy. These findings support the conclusion that adrenal regulatory control of the local host inflammatory response is not a major factor dictating overall lethality with this strain of E. faecalis.
The finding that the adrenal response serves to protect mice against potentially lethal E. faecalis CP-1, but not E. faecalis K9, infections is intriguing. In order to further explore this differentially protective adrenal effect, we questioned whether prior exposure to sublethal E. faecalis CP-1 infections might protect mice with normal adrenal function from potentially lethal E. faecalis K9 infections. Our results, presented in Fig. 1 , suggest that the E. faecalis CP-1 strain elicits a significantly greater corticosterone response than does E. faecalis K9. As shown in Fig. 5, however, 6 E. faecalis CP-1 organisms, or 10 7 E. faecalis CP-1 organisms 1 h prior to infection with graded doses of E. faecalis K9. The E. faecalis inocula required to kill 50% of the mice in each group were calculated according to the method of Reed and Muench (26) . Each bar represents data collected for 40 mice. a relative lack of adrenal control of the overall host response to potentially lethal E. faecalis K9 infection, in spite of its ability to regulate localized inflammatory responses.
DISCUSSION
The experiments presented here were designed, in part, to determine the extent to which an adrenal-glucocorticoid response to E. faecalis infection regulates TNF-␣ production that in turn might influence mortality. First, we have demonstrated that i.p. infection with two distinct strains of E. faecalis was accompanied by time-dependent increases in corticosterone levels both in the circulation and within the peritoneal cavity. Second, we have shown that localized TNF-␣ production within the peritoneal cavity was markedly increased in adrenalectomized E. faecalisinfected mice compared to sham-adrenalectomized controls, although circulating TNF-␣ remained undetectable in both adrenalectomized and sham-adrenalectomized mice up to 7 h post-E. faecalis infection. Third, we found that the localized TNF-␣ response of adrenalecomized, E. faecalis-infected mice was suppressed by pretreatment with the synthetic glucocorticoid dexamethosone. Collectively, these data lend substantial support to the concept that in vivo TNF-␣ production in response to an i.p. E. faecalis inoculum is suppressed by an adrenal-glucocorticoid response.
Importantly, however, while the influence of the adrenal response on local inflammation induced by E. faecalis infection is clear, the overall contribution of adrenal regulation to a potentially lethal outcome of infection is significantly less clear. In this regard, only one of the two E. faecalis strains examined manifested significant changes in LD 50 s depending upon the functional status of the adrenal gland or the administration of exogenous glucocorticoids to regulate inflammation. The implications of these observations for the treatment of patients with E. faecalis infections may be significant.
In a previous publication, we demonstrated that E. faecalis was substantially less virulent than a wide variety of other bacteria tested, as indicated by markedly higher LD 50 s in an experimental mouse model of infection (25) . Additionally, we reported that i.p. infection with E. faecalis elicited a muted localized TNF-␣ response and failed to elicit a detectable systemic TNF-␣ response, even in mice that died following infection. Paradoxically, however, E. faecalis was capable of inducing a rapid and robust TNF-␣ response from cultured macrophages in vitro, indicating that the weak host TNF-␣ response to E. faecalis infection was not attributable to the inability of the organism to activate macrophages. We also demonstrated that E. faecalis infection induced rapid and robust localized and systemic IL-6 responses. One regulatory function attributed to IL-6 is the ability to suppress an ongoing TNF-␣ response (1, 13) . In the typical response to bacterial infection, TNF-␣ production temporally precedes IL-6 production (11, 24, 33, 35) . The early release of TNF-␣ stimulates IL-6 production, which functions as part of a negative regulatory feedback pathway to turn off TNF-␣ production (9, 18) . IL-6 can suppress TNF-␣ production directly, by acting on TNF-␣-producing cells, or indirectly, by stimulating corticosterone production (1, 4, 32, 36) . Our data indicated that the in vivo response of mice to E. faecalis differs from the typical host response to bacterial infection, as circulating IL-6 levels increase rapidly, despite undetectable serum TNF-␣. Under these conditions, it is possible that early, sustained IL-6 production might induce a glucocorticoid response that would suppress TNF-␣ production before a significant TNF-␣ response can be generated. The results of the current study, summarized above, support the conclusion that the endogenous glucocorticoid response to E. faecalis infection suppresses localized TNF-␣ production within the peritoneal cavity. Neither adrenalectomized nor sham-adrenalectomized mice infected i.p. with E. faecalis generated a systemic TNF-␣ response, however, implicating factors other than endogenous glucocorticoid production in the failure of E. faecalis to induce such a response.
It is well documented that bacterial infections induce a host glucocorticoid response that suppresses TNF-␣ production, so the finding that this also occurs within the peritoneal cavities of E. faecalis-infected mice is not particularly surprising (4, 15, 29, 32, 34, 36, 37) . The unusual host TNF-␣ response to E. faecalis infection, however, may provide further insight into the relationship between host adrenal response and TNF-␣ production. TNF-␣ remained undetectable in the sera of both adrenalectomized and sham-adrenalectomized E. faecalis-infected mice and therefore could not have been delivered to the peritoneum from the systemic circulation. It is therefore reasonable to conclude that any TNF-␣ detected within the peritoneum of E. faecalis-infected mice was produced locally. Consequently, local factors would also have to account for the depressed peritoneal TNF-␣ levels in sham-adrenalectomized compared to adrenalectomized mice. A literature search did not provide insights into this concept, however, as we were unable to identify any publications in which glucocorticoids were detected within the peritoneal cavity. We therefore opted to directly measure corticosterone levels in peritoneal-lavage fluid and demonstrated here that peritoneal corticosterone was undetectable in vehicle-treated controls but began to increase within an hour, peaked at 3 h, and returned to normal by 7 h after E. faecalis infection. It is likely that localized inflammation within peritoneal blood vessels permitted passage of corticosterone from the blood into the peritoneum, as serum corticosterone also began increasing within an hour, peaked at 3 h, and returned to near normal by 7 h after E. faecalis infection. This corticosterone then suppressed TNF-␣ production by cells, presumably macrophages, within the peritoneum.
The potential clinical significance of the adrenal-glucocorticoid response to E. faecalis was demonstrated in lethality studies. Compared with sham-adrenalectomized controls, adrenalectomized mice were markedly more susceptible to potentially lethal E. faecalis CP-1 infection, as demonstrated by a Ͼ100-fold decrease in the LD 50 . Further, the increased susceptibility of adrenalectomized mice to E. faecalis CP-1 infection was partially reversed by pretreatment with the exogenous glucocorticoid dexamethasone. These data support the concept that E. faecalis CP-1 induces an endogenous glucocorticoid response that protects against potentially lethal infection. Surprisingly, similar results were not attained with E. faecalis K9. Adrenalectomy only minimally increased susceptibility to potentially lethal E. faecalis K9 infection (an ϳ3-fold decrease in the LD 50 ).
Potential pathophysiologic explanations for the differential impacts of host adrenal responses on susceptibility to E. faecalis CP-1 versus K9 infections are not immediately apparent. Al- (25) . One possible explanation for these observations would derive from further consideration of the data in Fig. 4 . We noted earlier that the marked increase in the sensitivity to E. faecalis CP-1 infection brought about by adrenalectomy was only partially reversed by dexamethasone pretreatment. It may not be simply coincidental that the LD 50 for adrenalectomized, dexamethasone-treated E. faecalis CP-1-infected mice is virtually identical to the LD 50 for E. faecalis K9, which is essentially refractory to the presence or absence of glucocorticoids. It is possible, therefore, that the cumulative virulence of various E. faecalis strains can be attributed to a component that is relatively refractory to the intrinsic glucocorticoid response (a property shared by both E. faecalis CP-1 and K9), as well as a glucocorticoid-sensitive component (a property unique to E. faecalis CP-1). Based on this concept, the determination of effective therapeutic intervention strategies would depend critically upon an understanding of the virulence properties of the infecting E. faecalis strain.
Recent attention has been directed toward the relatively high rate of adrenal insufficiency in critically ill patients (7, 20, 27) . The overall incidence of adrenal insufficiency in such patients approximates 30%, though this varies significantly with the patient population studied and the criteria used to define adrenal insufficiency (20) . Enterococcal sepsis is most likely to occur in patients with critical underlying illness; the most important independent predictors of mortality in patients with enterococcal bacteremia were two indices of poor overall health status (APACHE II and the Weighted Comorbidity Index) (31) . Consequently, it is anticipated that a relatively high proportion of patients at increased risk for enterococcal sepsis will exhibit adrenal insufficiency. We have demonstrated in an experimental animal model that mortality rates are substantially increased in adrenalectomized animals infected with one of two E. faecalis strains. Although poor overall health is an independent predictor of mortality in patients with enterococcal bacteremia, the pathogenic mechanisms that account for this increased mortality have not been defined. If, as in our experimental model, adrenal insufficiency contributes to the pathogenesis of some enterococcal infections in humans, exogenous glucocorticoid therapy could have a potentially significant beneficial effect.
In summary, we have demonstrated that an endogenous glucocorticoid response to E. faecalis infection is likely to be responsible for the relatively weak, localized TNF-␣ response elicited by the organism in an experimental mouse model. Further, this glucocorticoid response also protected mice from potentially lethal E. faecalis infections with one of two strains tested. These findings are of considerable potential importance for furthering our understanding of the pathogenesis of this opportunistic pathogen. Adrenal insufficiency in critically ill patients could predispose them to potentially lethal septic responses to opportunistic E. faecalis strains that would have little potential to induce such responses in patients with normal adrenal function.
